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Where did all
this come from?

Try to imagine Earth, the Moon, the
Sun, the planets and the stars all

Earth happened?

a 0 e of billons of stars in our Universe. But how did it il beginy
5 aroy!

A erged from a tiny invisible d
5, wheh 5o \'\o\e U““’er"e N rg 4 i ot. Ming. bo’{]hm st 2
= ' squeezed together into something so
o S0, which planet ,smuU.i E VvL‘S\bJ.f‘ This is how we
think the Universe started.

The plan ets
Eight planets travel around, or orbit, the Sun at
different speeds, rotating like spinning tops. The

four planets closest to the Sun, including Edrth, are
made of rocks and metals. The four outer planets

are bigger and are made of gas

is which?

In less than a second, this invisible dot.
expanded incredibly fast, throwing out
lots of dust, gas and other particles.
Over billions of yedrs, these gradudlly
stuck together to form dll the stars,
moons in the Universe.

1 Mercury 2 Venus

3. Earth 4. Mars

5. Jupiter 6. Saturn
7. Uranus
8. Neptune

planets and

What goes s suter
Hubble telescope

aroun Station.is as biglasla’
Hoatball pitch. It was built by This RS i the size of a bus.

15 countries working together so that
” I
comes around. Z::;s tm: wrz :::of;nd astronauts can live in space for months on end. “; :l@s ﬁ:ﬁpﬁ:m : f
thousands of ol into o .
the Earth to learn more about our Pormati

e — s Space junk
Satellites * Q. Millons o nuts, bolts,
todls and other objects left

Satelites take pictures of the Earth to forecast the y § 20N
N and

i il b~ over from rockets
weather and make maps. They also bounce signals ‘ satelites or,dropped By astronauts are stil flating

Comets are giant lumps of ice
and dust that orbit the Sun.
As they come close to the Sun,
they begin to melt, leaving an
impressive trail behind them.

across the globe for communicatioirédi and television. 4 i
\around Earth-There's a lot of junk out therel




Earth
facts!

Age: Nearly 46 billion years old

Length of year (the time it takes
to orbit the Sun): 365 days, or, to be
precise, 365 days, 6 hours, 9 minutes

and 954 seconds!

Diameter: 12,756 Kilometres (as
planets go, Earth is quite smalll)
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Gravity

If you drop something, it falls to the ground. This is because
of gravity, a force that makes the objects in the Universe
pull towards each other. Earth's gravity pulls us towards the
ground, stopping us from whizzing off into space. Gravity
also keeps the planets in orbit around the Sun and the

M




When did life begin?

the Earth formed ;
ek s Wh?“ ball of molten rock wrapped in
(e bomba iy W“S“ e dark and very hot.
(around 46 b\lh:r; years o?oded i e
isonous gas O e
ilo\;“ions o years later, the ﬁri:ygns
appeared and changed very sk

imals.

into

The woolly mammoth
and other big
mammals developed
65 million years ago.

About 170 million years
ago, the biggest
reptiles of all,

the dinosaurs,

roamed the Earth.

today's plonts and an

A group of huge reptiles called
dinosaurs rule the world. Atter
millions of years, a meteorite
hits the Earth, wiping
out all the dinosaurs
‘many other start to grow
creatures on land. it il
take millions of
years for these clmps
of moss to be replaced
by grassy plants and
leaty trees.

Land "‘““

The first reptiles
appeared 360 million

years dago. This one is
called Dimetrodon

igh quality PDF previ

The first bacteria
appeared in the ocean
38 billion years ago.

Fossils help us find
out about ancient
plants and animals,

Giant woodlice
called trilobites
appeared
in the sea
545 million years ago.

M

Plants spread
over the land
440 million
yedrs ago.
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" How did these chemicals turn into lifit".Y~

1. Primordial soup
One idea is that lte started in shallow
‘pools Containing a brew of chemicals
Then lightning sparked a chemical
reaction that tumed smple molecules
i more complex ones called armino
acids ~ the vital ingredients for lfe.

2. Meteorites

3. Hydrothermal vents
Now scientists believe that lie began
neor vents it Hhe a2 o nReRAeE
volaaric gases rich 1 minerais bubbled

up from the Eartis core These. 1
inerels fay have provided faned i

warmth for early forms of life.

Another theory...




Pangaea

200 million years & (Q

ago, the Eartils -
land mass looked
like this.

Earth is made up of different
layers. The outer layer, called

the crust, is broken up into

big pieces called tectonic

plates. These float on a thick

layer of hot, flowing rock

called the mantle. Over time,

the movement of these plates
creates mountdins, yolcanoes and
earthquakes on the Earth's surface.

IS the !Earth
moving

beneath our feet?
In a word, YES! While you are reading
this book, the Earth's surface is moving
at a speed of up to [2 centimetres a year!

Have you ever noticed that the Continents coukd it together
like the pieces of a jigsaw puzdle? Scientists believe that a

long time ago, the continents were joined together to form
one huge land mass, called Pangaea. About 200 milion
vears ago, this supercontinent started to break apart,
spreading out to form today's Cotinents:

“The continents as we
VwS A o them today.
4

How do we know that

R

Pangucals landscape would have been corered
in tropical ferns and palm trees.

This map shows Earth's main tectoric N\

plotes. The arrons show the direction
that the plates are moving.

the plates move?

All over the world we can see evidence of this:

1 San Andreas Faut
The ples e ot coch
other, creating earthaakes.

2 Mid-Atlatic Ridge
The sea foor is smreacing becouse
the plotes ane moving apor,ereating
a fong, high ridge Under the sea

3 Himdayas
These mountains were formed
becouse tuo lotes colidec.

4 (oot
This volcanic island is part of the Ring
of Fir: @ chain of volcanoes around
the Pacific caused by plates coliding.

when plates collide_

When an oceanic plate moves towards a continental plate, it sinks
underneath it and melts down into the mantle. The pressure
forces magma up to the surface, causing volcanic

eruptions. This type of collision dlso

cduses powerful earthquakes.

When two continental plates collide, the
crust buckles to form mountains. As the
plates continue to move towards each
other, the mountains become taller

When plates
slide...

1t two plates slide past each
other, a huge amount of friction
is caused and this sudden
movement creates earthquakes.
More than one million quakes
rattle the Earth each year!

Oceanic plate
E Continentdl plate

This ;
. s
2 ‘@amcﬁve bl
. ndary,

This is a colision boundary.

Where oceanic plates move away
from each other, magma rises
from the mantle, creating new
crust. A chain of volcanoes can

form here. If a volcano rises high
enough, it can make an island.

This is a constructive boundary.
The world's largest active volcano {s Mauna Lod in Hawdii.




Why does it rain?

The Earth has a fixed amount of water that
Keeps geing around in a cycle between
~ the ocean, the air and the ground.
4 The Sun heats the surface of rivers,
lakes and oceans, turning water into &
0 vapour. Yapour rises into the air, cools down
§  and turns back into water droplets (condensation).
These stick to particles of dust and smoke in the air
L ond make clouds. Once a droplet becomes heavy enough,
it falls down ds rain or snow (precipitation). Some
drops land in rivers and oceans; others run over the
ground to redch them. Some drops sink slowly into
the ground (infiltration), while others dre soaked
up by plants to evaporate again (transpiration).

Isn't it amazing that the water
molecules in your body might
have been part of a dinosaur

millions of years ago?

(Clouds

About 2% of all the

Earth's water is frozen

in ice caps and glaciers.

——
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How do we get
our water?

To dccess clean water, humans create a diversion in the
water cycle. We take water from underground sources,
rivers or lakes, and pump it into constructed reservoirs.
This water goes to a treatment plant to be cleaned.
Then, it is pumped into homes, schools, offices and
factories through pipes buried in the ground. Once it has
been used, dirty Water goes into different underground
pipes called sewers, which carry the water to the
sewage plant. The water is cleaned once again and
pumped back into rivers, where it continues its
Journey through the water cycle.

Billions of plants and animals share anet and they all depend on water to live,

thweUsemmhmorewdterﬁmvlberspec;esanddmgeﬂsqmltyhrﬂ\eworse
Farming

Fertiisers ond pesticides

wnseep«ianmwd‘

lakes, polluting the water.

Spilling oil

Ol poured into drains and

rivers, or leaking from cors
. ond lories, polutes the water




The world’s
winds

. Can you see a pattern in the
way the winds blow? It's
created by the Suis
) heat and the Earth's
rotation Warm air
from the equator
moves towards the
poles, and cold air
from the poles

“The Earth is round, so the Sun heats some areas
more than others. The air moves around fo
even aut the temperalore, creating

Wi
the weather el NP -~
change? — =quaep

of bloning straight.

Simply put, the weather changes because the Sun heats up different
areas, which drives the winds. The Earth is wrapped in a layer of
gas called the atmosphere. Changes in the weather happen in the
lower level of the atmosphere — the troposphere. Here, the dir is
dlways on the move, carrying heat and water around the globe.

What’s in a name?
The trade winds were named because ships carrying goods to trade:

used them to sail the oceans. In the horse latitudes where winds are
Wwarm 3

light, ships were sometimes becalmed, so voyages were prolonged.
meets cold

Clouds and rain form when two huge air

Sailors were forced to throw their horses averboard to save water.

Warm,
& moist
masses with different temperatures and § air
‘amounts of moisture come together:
from different directions.

‘The boundary between them is

g
DA 7
Cold front
le weather
et o Gokler ol it e e o e Warm front
ier aif hes under the warmer, lighter air and
i orces it to rise vigoroushy Cald ronts bring {
front heavy rain followed by Cool weather:

\Warmer ir meets Colder air: The warmer air rises gradually
over the colder air. Warm fronts are more gentle than cold!
sronts, bringing light, steady rain followed by warm weather

quality PDF preview was gen

ber 2023. Visit bo

What’s the forecast?

Thanks to information from satellites, ships, hot-air balloons and ground instruments, meteorologists
can predict the weather. But if you dre planning a picnic, play it safe and take an umbrella!

Thisis a
‘measure of how
hot or cold the
air is. It depends

Wind
speed

Wind is caused by difterences in
temperature and dir pressure

Air pressure s the weight of the air pressing down on the

are on the Earins surface. When warm air rises, the pressure is low

planet. This brings clouds and reinfall, When i sinks, the pressure
is high This leads to clear skies with few Clouds:

between to areas. The bigger the
differences, the stronger the wind.

Predicting e
the weather  cones..
...haturally

Long ago, before weather
{forecasts existed, sdilors and

Crickets...
farmers relied on clues from \\ré C_OWS...
nature to predict the weather. bR
The results weren't always

[ )
perfect, though!

Seagulls...

open up when the dir is dry.

fly to land when a storm is near.

chirp faster in warm weather.

lie down on a dry patch before it rains.

k for up-to-date pre

ind information.



What is

extreme
weather?

Wedther can be dangerous! Winds and rain help move heat and water
around the Earth. But extreme weather can cause huge damage to homes,
buildings and roads, and can even be deadly. Scientists now know that
human activities are changing our atmosphere and making the Earth
warm up. This is likely to bring more extreme weather in the future!

Tornadoes
Tornadoes form when warm
dir gets drawn into the base
of storm clouds. Like water
flowing into a drdin, the dir

rises quickly and starts
spinning, sucking up
everything in its path.

Hurricanes
Hurricanes are huge storms
that form over warm,
tropical oceans. Warm dir
rises and the surrounding dir
swirls in to take its place.
As the storm gains moisture,
it grows and spins faster.
Hurricanes are dlso called
cyclones and typhoons,
depending on where they
occur in the world.

The Beaufort scale is a
way of measuring wind
speed by looking at visble
clues It was devised in
1805 by a British naval
officer called Francis
Beavfort to help saiors
~ank wind Condtions:

Eye of the huricane

Force

2
3
4
5
6
7
8
9

oo IR [
~ = o

Extreme winds

The dir above our heads can move very fast, creating gales and hurricanes. Tornadoes produce

the fastest winds on Earth - sometimes travelling close to 480 kilometres per hour!

Description Observation Wind speed

Still Smoke rises 0 km/h
Calm Smoke drifts. I-5 km/h
Leaves rustle 6-Il km/h
12-19 km/h
Branches move 20-29 km/h

Sl trees sway

Large branches move, difficult
to use an umbrella

k4
Near gale. » Large trees sway
)&’

le \

Gal Tuigs break, difficut to walk

e g‘_ Roofs damaged, signs and
I antennae blown down

Trees blown down, damage to buildings
e J,

Serious damage to buiings
' and countryside

Horricane 22&_“ Viclen destruction

Violent storm (1




if the Gulf

Stream stops?

Scientists fear that global warming.

colid affect the Guk Stream Melting.
polar ice caps wil moke the woter

b

The tides

Have you ever noticed the sea level rising and
falling on the shore? This movement of water,
called the tioe, is caused by the Moon's
grovity: a force that pulls the ocean towards it
The pull of the Moon makes
the water rise into a high

tide on one side of
Earth. As the Earth
spins, the water also
bulges on the other
side. So each place
on Earth has a high
tide twice a day.

Water flows in large, circular movements called currents: These
currents cdrry massive amounts of water, heat and
oxygen around the ocean. Surface currents dre
blown by the windis and transfer heat from

warmer to cooler areas. Deep currents dre

created by differences in temperdture and

saltiness in the ocean. Colder, saltier

water sinks, leaving room
for warmer, less salty
water to move in to
replace it.

Rubbish dump
1n 1997, o scientist discovered
an area of plastic rubbish twice
the sueof Teas, U, fosiiig Sy,

bottles to prove that the Atiantic Ocean flowed into the
Mediterranean. In the eighteenth e, the Amerom
imentor Benjamin Frankin cropped “ites in the
Allantic. The returmed messages helped
himreate achart of the st
Gult Stream. .

e e,

i belt.
\Warm water travels from the Pacific to the Alantic as a 5"l current, and cold.
water flows from the Atlan i to the Pa” fi- a: @ ceep current.
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o 3 o \ i .
Carbon is one ;fe the T:W;ﬂ" ?’b;:‘”c'ei i"t "‘z@ﬁf O ey, T FOSS' L fU els
l everything in the world. It is in the air, the rocks, N7 - madeotone ofthe mast common 0il, coal and naturdl gas are called Fossil” fuels because they

iy el all living things, including you. There is @ \ s Belonces on Earthd Carbonl come from dead plants and animals buried underground
fixed amount of carbon on Earth and it is reused over j

> i millions of years ago. We burn them to produce energy, so
and over again. Look at the natural carbon cycle below, V/ the petrol in your car comes from living things that existed
o then find out how we interfere with this cycle. TR ! before the dinosaurs! When we bur fossil fuels, carbon
() that was stored underground gets released quickly into the
atmosphere. This leads to global warming.

When we bum trees, j
‘“\C ca rbon CYCle carbon goes into the air \
Carbon moves around all the 4
time betsieen the sea, the
atmosphere, the ground
and lhing things.

In the oif, carbon is attached

1o oxygen to form a gas
called carbon diowice

Carbon in the atmosphere

y

Living things

There is a constant

Factories and ‘

release carbon
exchange of n poer stations |
Gorbon between e ey breathe o Every time we travel by car, switch
the air and ) o fucla on a light or fly abroad, we add
the ocean ] & ) carbon to the atmosphere.
Garbon from ! =

eating plants or

[

| ,

t i i L
other animals that 1 R I

! TN )

s we cut down forests, there

are fewer trees on the planet o We extract of, oal and natural H

R e The human influence
these fossil fuels to power The world has changed fast over the last
{actories and produce electricity. hundred years. An incredsing number of

people, factories, power stations and cars
keep adding carbon to the dir that the planet

cannot absorb. These dre the ways humans

are meddling with the natural carbon cycle.




How is Earth like
a greenhouse?

The atmosphere naturdlly contains gases, such ds carbon dioxide, which trap heat
from the Sun and keep the planet warm. These are called greenhouse gases, and
without them, the planet would freeze. But human activities are pumping more
greenhouse gases into the atmosphere, so the Earth is getting warmer.

The natural
greenhouse effect

When the Sun's rays reach Earth, some are reflected back
into space by the Earth's surface. But greenhouse gases in the
atmosphere bounce some heat back towards the Earth.

The Earth's atmosphere
is like a greenhouse
trapping the Sun's heat.

When ve bun tossi fuels, we add greenhouse
gases to the atmasphere. More of the Suri=
heat i troppet o e Lt o orma .

,*\{5

How can we reduce our
carbon footprint?

The best way is to use less energy. - —= <= ==
We can start at home by turning
down thermostats, hanging out the
washing rather than tumble drying it
and switching off lights, televisions
and computers when not needed.
Transport is another big carbon
producer. Walking, cycling or using
public transport really helps. Small {1 ![; 423331 i
actions can add up o big savings. g B H

The carbon footprint of
a cheeseburger

Even the food we edt leaves a carbon footprint! Think of all the energy used
not only to cook an average burger, but dlso to produce dll the parts!
Eating fresh and local produce helps to reduce our footprint.

Z The picex Growand Mrtnm il the
o > Grow the cucumbers, cook e o The lettuce:

o BN flour and bake and store the bread
and store the pickles

The onions:
Grow, transport and
store the onions

The cheese:
Feed and milk the cows, make,
transport and store the cheese.

Grow, transport and
T, store the lettuce.

The beef.

Grow the cattle feed,
heat the consheds,
slaughter the animals and
aut up, transport, grind,
reeze, store and cook
the meat.

Countries around the world dre trying to reduce greenhouse gas emissions
and to find more sustdinable ways of gathering energy and producing food.,
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What happens i you spray pesticides to get
rid of the caterpillars that eat your plants?
rtiar
Te Y consume,

hat is a FOOd Chajn? There will be o food for the rest of the food chain!
w Primary consumer ; Secondary ﬂﬁmm

A food chain is @ group of liing things A simple food Chain b e oy et it
that depend on each other for food. ~ " Producer They are also called herbivores. consumer A bird of prey might eat another bird that has eaten
Al I . S B oo s T
could one day be foud for something X P called carnivores, which means meat-eaters
else. Plants capture their o . 2 . - Sanal Secondary Consumers eat the primary Consumers. —
7 Rihy A food chain starts with o Consumer s a creature o i a
the Sun, but animals eat plants or other producer, usully a green that eats something Sl = Wit
animals for energy. Dead plants and plant. Plants use energy B
animals are food for fungi and bacteria. from the Sun to produce When living things die, they become food for fungi and fect bolh Mot el xierolc?
their own food. bacteria. Decomposers break down matter and return e i b ol s
5 nutrients to the soil, which helps new plarts to gron O %
Pyramid of energy T BORER i e ot vyt
: oleg : Cd
This shows how energy Noide - st spiders and ¢ bioace
. Cats . st amallerbids, coterpilrs, S UMy,
Isﬁsiﬂ thinon:asfso . A fOOd N b Ceirad \\a" : [allo
i Wthgr Enigy i Most species eat different. = ; It's not as complicated
e o Kinds of food, so they as it sounds! Factories
oF thavtosd make up different food - and farms sometimes
e chains. Together, al the spider, release pollutants into
i e food chains in a habitat the environment.
p form a food web. Here Bioaccumulation is when
it to grow,
 (ON] 2 is @ woodland food Plants e these build up dlong
coes & E o) web It could contain S i the food chain. Because
it thousands of other vl as fungi a codfish eats
different species thousands of shrimp,
~ even you, maybel N"P 'I’ the amount of
pollutants in the fish
will be larger than in a

single shrimp. S0 a
polar bedr at the top
of the food chain ends

'’ C ¢ é > \ .
ot fing; pollutants in its body.

ws and information.

There are more caterpillars than sparrows becduse a spdrrow
must eat lots of caterpilars to get enough energy to survive.

o.uk for up-to-date pres
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Now you Know how the world works, discoyer

How the Weather Works!

* N * ":
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| YVVY

{

Y ). il -
DiSscover
our changing

skies and climate!




